Expression of the immune regulator tripartite-motif 21 is controlled by IFN regulatory factors.
Tripartite-motif 21 (TRIM21) is an E3 ubiquitin ligase that regulates innate immune responses by ubiquitinating IFN regulatory factors (IRFs). TRIM21 is mainly found in hematopoietic cells in which its expression is induced by IFNs during viral. infections and in systemic autoimmune diseases such as systemic lupus erythematosus and Sjögren's syndrome. However, the exact molecular mechanism by which the expression of the Trim21 gene is regulated is unknown. In this study, we demonstrate that IFNs induce Trim21 expression in immune cells via IRFs and that IFN-α and IFN-β are the most potent inducers of Trim21. A functional IFN-stimulated response element but no conserved IFN-γ-activated site was detected in the promoter of Trim21. IRF1 and IRF2 strongly induced Trim21 expression in an IFN-stimulated response element-dependent manner, whereas IRF4 and IRF8 strongly repressed the IRF1-mediated induction of Trim21. Consistent with this observation, baseline expression of Trim21 was elevated in Irf4(-/-) cells. TRIM21, IRF1, and IRF2 expression was increased in PBMCs from patients with Sjögren's syndrome compared with healthy controls. In contrast, IRF4 and IRF8 expression was not increased in PBMCs from patients. The IFN-γ-mediated induction of Trim21 was completely abolished by inhibiting protein synthesis with cycloheximide, and Trim21 expression could not be induced by IFN-γ in Irf1(-/-) cells, demonstrating that IFN-γ induces Trim21 indirectly via IRF1 and not directly via STAT1 activation. Our data demonstrate that multiple IRFs tightly regulate expression of Trim21 in immune cells, suggesting that a well-controlled expression of the E3 ligase TRIM21 is important for regulation of immune responses.